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Introduction 


Epitheliocystis is a chronic disease, sometimes 
benign but sometimes lethal. characterized by 
hypertrophied epithelial cells in the gills and skin 
of certain fishes. Light infections easily pass unno- 
ticed but heavy infections may result in severe 
respiratory distress. The name was originated by 
Hoffman et al. (1969), who described the condition 
in epithelial cells of the bluegill (Lepomis macro- 
chirus). Mucophilosis «of common carp (Cyprinus 
carpio), first considered by Plehn (1920) to be 
caused by an intracellular alga, was later shown 
to be a form of epitheliocystis (Molnar and Boros 
1981). 


Clinical Signs and Pathology 


When infections are light, clinical signs are lack- 
ing, but gross examination may show minute, 
white to gray. spherical cells scattered over the 
gills or (in bluegills) over the fins and body. These 
cells are sometimes confused with adults of the cili- 
ate Ichthyophthirius. When infections are heavy, 
fish show signs of respiratory distress similar to 
those seen in bacterial gill disease. infestations 
with gill parasites, or anemia. Gross examination 
of such fish shows numerous round bodies that 
often result from coalescence of two or more 
smaller cells. Mortality due to epitheliocystis in 
cultured fishes has been identified in the sea bream 
(Sparus aurata) and grey mullet (Liza ramada) in 
Israel, as well as in common carp in Europe and 
rainbow trout (Salmo gairdneri) in the United 
States. The synchronous discharge of cells from 
heavily infected striped bass (Morone saxatilis) 
apparently predisposed the fish to bacterial gill 
disease that resulted in high mortality. The charac- 
teristic histological lesions of epitheliocystis are 
hypertrophied epithelial cells 20 to 400 um in 
diameter, on or between the gill lamellae. The 
hypertrophic nucleus and cytoplasm are peripheral 
to a granular basophilic inclusion (Fig. 1). A hya- 
line, eosinophilic capsule surrounds the cell. The 
hyperplastic response of the host, which may 
cause fusion of adjacent lamellae, is considered to 
be the cause of respiratory problems in severe 
infections. The infected cells in epitheliocystis are 
similar to cells infected with lymphocystis virus, 


but are smaller at maturity and differ in the posi- 
tion of the nucleus and the inclusion body (Fig. 1.) 


Etiology and Diagnosis 


The characteristics of Chlamydia and 
Rickettsia—organisms classified between viruses 
and bacteria—encompass those of the epithelio- 
cystis agent; however, the taxonomic position of 
the epitheliocystis organism is unsettled. Paperna 
et al. (1981) believed that it belonged to a distinct 
group in the Chlamydiales, but T. Bradley (Univer- 
sity of Rhode Island, Fisheries Aquaculture and 
Pathology, personal communication) reported that 
currently available polyclonal chlamydial antibody 
does not react with the epitheliocystis agent. As 
viewed with the electron microscope, the 
basophilic inclusion consists of bodies whose size 
(0.2 to 1.0 um) and shape (round, elongate, or 
clubbed) vary with the host and with the stage of 
development, where a multiform life cycle has been 
demonstrated. Basically, however, the inclusions 
consist of an electron-dense nucleoid surrounded 
by electron-lucent material, a grainy electron- 
dense zone, and a limiting membrane. Chlamydia 
are gram-negative, are colored blue with Giemsa 
stain and red with Macchiavello stain. and are 
positive for DNA. 

A presumptive diagnosis can be made by the 
histological demonstration of the typical hyper- 
trophied cell in the gill epithelium containing a 
grainy inclusion with the staining characteristics 
described. Confirmation requires the demonstra- 
tion of chlamydia by electron microscopy. 
Chlamydia of homeotherms can be grown in cell 
cultures, but the epitheliocystis agents have yet 
to be grown. 


Host and Geographic Range 


Epitheliocystis has a broad range of hosts in the 
Northern Hemisphere, infecting members of at 
least 15 families of fishes: Salmonidae, Ictaluridae, 
Percichthyidae, Centrarchidae, Mullidae, Mugili- 
dae, Cottidae, Tetradontidae, Cyprinidae, Gadidae, 
Serranidae, Sparidae, Cichlidae, Scorpaenidae, and 
Pleuronectidae. 
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Fig. 1. Individual cells iniccted with the epitheliocystis organism (A) or lymphocystis virus (B). In both, the cell. 
nucleus (mn). and nucleolus are enlarged and a hyaline capsule (larger arrow in B) surrounds the cell. Cells infected 
with epithehhocystis are characterized by the large grainy inclusion (:) that occupies most of the cell volume. 
and peripheral displacement of the cvtoplasm and nucleus. In contrast. lymphocystis-infected cells have irregu- 


lar inclusions 
and 100 um in A) 


The infection occurs in both wild and cultured 
fishes in marine and freshwater environments in 
the Northern Hemisphere. and has also been 
reported from South Africa 


Reservoir and Incubation 


Limited studies of transmission, and observa- 
tions of hatchery epizootics, indicate that 
horizonal transmission occurs readily. Circumstan- 
tial evidence also indicates that transmission on 
inaminate objects (e.g.. equipment or clothing) 
may occur under cultural conditions. The possible 
role of vectors or transport hosts is unknown. An 
incubation time of 3 to 6 weeks has been sug- 
gested. Extracellular survival of the epitheliocys- 
tis organism has not been studied. 


it} scattered through the cytoplasm and no dislocation of the nucleus. (Bar equals 10 um in A 


Control 


Avoidance is the only control known. Studies 
designed to thoroughly demonstrate the efficacy 
of chemotherapy in fish have not been conducted. 
Chlamydia in higher animals are susceptible to 
broad-spectrum antibiotics such as tetracycline 
and penicillin. 
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